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Abstract
Purpose
The purpose of this study was to screen the risk of female athlete triad, a physical syndrome 
that consists of three distinct components: energy availability, bone mineral density, and menstrual 
function in Japan. The condition of female athlete triad was first recognized by the American Col-
lege of Sports Medicine in 1992, and redefined in 2014 by the Female Athlete Triad Coalition.  
This paper examines the definition of each component, and the applicable current study data in 
the USA.  
Methods
The partcipants were 232 female collegiate student athletes from 17 different sports majored 
in the Department of Health, Sports Science, of Mukogawa Women’s University, age between 18 
-22 years old, which is classfied as late adolescent athletes , in Nishinomiya, Hyogo, Japan. During 
the sports’ preseason, each participant was surveyed using the Female Athlete Triad Coalition rec-
ommended screening questions for the female athlete triad. Data was collected from May 6th, 
2018 to May 14th, 2018.
Results
The results shows that 42 percent of female athletes are not aware of the risk of the Triad. In 
terms of eating disorder, six students make themselves vomit after they eat, and four student ath-
letes are suffering from an eating disorder currently. Two athletes from Swimming and Track & 
Field didn’t have menstrual cycles at all in the last year, one Track & Field athlete had only one 
menstrual cycle, gymnastics and Volleyball athletes had only two during the post year. On the con-
trary, twenty-one students had more than 12 menstrual cycles within the past year, one student 
from Track & Field had 24 times, and one athlete from Canoing had it 20 times a year.  The re-
sults of bone health are 55% of students had had a stress fracture before and 5% of students were 
told by doctor that the BMD is low.
Discussion
It is important to note that any female, athlete or not, is at risk of energy deficiency, subse-
quent amenorrhea and bone loss, and female athletes are at a greater risk due to pressure related 
sports.  The study at the Mukogawa Women’s University shows that 47% of female atheletes are 
at risk of the female athlete triad components.   It is imperative to increase awareness of the triad 
among female student-athletes as well as coaches and parents. This paper focuses on educating fe-
male athletes about the risk factors of the Triad, and recommendations about screening examina-
tions to understand the conditions needed to improve female athlete performance and health by 
understanding nutrition and controling  eating habits.
Keywords：Female Athlete Triad: Menstrual Function: Adolescent Female Athletes
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I. Introduction
The number of females participating in sports has 
increased remarkably since the introduction of the 
Education Amendments of Title IX in 1972. As a 
result, more women have been able to experience 
the social, educational, and health-related benefits of 
sports participation. The female athlete often exem-
plifies the ideal in health, fitness, and grace1.  How-
ever, rigorous pursuit of this ideal can drive some 
females to serious nutritional and hormonal deficien-
cies that put them at great risk for weakening bones 
and soft tissues2.  Active women and girls driven to 
excel in sports may develop the female athlete triad 
that consists of three distinct but closely related 
conditions: eating disorders, amenorrhea, and osteo-
porosis.  According to the Women’s Sports Medicine 
Center, this syndrome has been observed in women 
athletes who participate in sports where leanness is 
perceived to improve performance3.
Female college athlete’s physical activity should 
be encouraged since it promotes health, cardiovas-
cular fitness, bone strength and longevity.  Exercise 
alone is not a risk factor in the development of the 
Triad; however, an energy deficit in which caloric 
intake does not match energy expenditure creates a 
risk factor.  The condition of the female athlete triad 
was first recognized by the American College of 
Sports Medicine in 1992.  Before then, doctors con-
sidered eating disorders separately from a girl’s ath-
letic participation, but professionals of health know 
that athletic participation and the eating disorders in 
girls with the female athlete triad are interrelated. 
“The benefits of sports and exercise far outweigh 
the risks of the female athlete triad, and exercise 
should always be part of a balanced life,” says An-
gela Smith, MD, president of the American College 
of Sports Medicine and an orthopedic surgeon.
Since 1992, there has been extensive research 
conducted on the female athlete triad. In 2014, the 
Female Athlete Triad Coalition released a consensus 
statement to update the definition of the Triad based 
on two international conferences held to evaluate 
research in the field. The new definition recognizes 
the following three interrelated conditions of the 
Triad: low energy availability （EA） with or without 
eating disorders （ED）, menstrual dysfunction, and 
low bone mineral density （BMD）4. It has become 
clear that in the female athlete triad each compo-
nent of the triad exists on a spectrum; which can 
range from optimal health to disease. Athletes can 
possess a single component or any combination of 
the components. The triad can have a more 
significant effect on the health of adolescent athletes 
than on adults because adolescence is a critical time 
for bone mass accumulation1.  
The definition was set in 1983 by Masland in 
terms of the adolescent period. Early adolescence 
（ages 10-15 years） can be characterized as the body 
period. Physical growth is genetically determined 
and can be influenced by disease, injury, and nutri-
tion. Middle adolescence （ages 15-18 years） is the 
sexuality period, with special emphasis on gender 
identity. Friendships are critical, and athletics can be 
a focal point for showing love and affection without 
social fear. Late adolescence （ages 18-22 years） is 
the separation period. Young people with athletic 
skills leave home to face greater athletic and aca-
demic pressure and competition in college. Adjust-
ment to this final adolescent period is achieved 
through learning to lose as well as win with grace 
and dignity5. This paper focuses on the late adoles-
cence period, collegiate athletes, to assess the cur-
rent situation in understanding the female athlete 
triad. 
Female athletes participating in sports with endur-
ance or weight-class components or sports that em-
phasize and reward leanness are at increased risk of 
triad disorders. In the United States, examples of 
sports emphasizing leanness and endurance are 
Wrestling; Light-weight rowing; Gymnastics; Dance; 
Figure Skating; Cheerleading; Long and middle dis-
tance running;  and Pole vaulting. Nose et al indict-
ed the percentage of  female athletes in particular 
sports who are diagnosed as having amenorrhea in 
Japan, which are 75% of gymnastics, 41% of ryth-
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mic Gymnastics, 28.6% of figure skating, 26% of 
track and field, 25% of triathlon, 11% of ski, 10% of 
ice hockey, and etc6.  This paper examines student-
athletes who are members of sport teams such as 
Judo, Ski, Badminton, Baseball, Soccer, Gymastics, 
Rhythmic Gymastics, Handball, Basketball, Lacrosse, 
Softball, Canoe, Dance, Swimming, Volleyball, and 
Track & Field at Mukogawa Women’s University. 
Several reports have indicated that the prevalence 
of individuals with all 3 components simultaneously 
is only 1% to 1.2% in high school girls, and less 
than 19% to 16% in all female athletes. In high 
school aged female athletes, the prevalence of 2 
concurrent components of the triad is 4% to 18% 
and of any 1 component is as high as 16% to 54% 7. 
It is difficult to estimate the correct prevalence of 
the Triad due to the complexity of evaluation of 
each of the components, however, almost 50 % of 
individual female athletes have struggled with at 
least one triad symptom. 
According to Physician recognition, evaluation 
and treatment of the female athlete triad report, a 
2009 study found that only 20% of pediatricians 
were able to correctly identify all 3 components of 
the Triad. Most physicians reported receiving no ed-
ucation in medical school or through continuing 
medical education on triad-related issues8. It is im-
perative to diagnose the Triad as early as possible 
and understand the risk factors for athletes and par-
ents as well as coaches. 
The Female Athlete Triad Coalition has developed 
12 questions for screening which have been en-
dorsed by the American Academy of Pediatrics 
（AAP） for use when performing the Preparticipation 
Physical Evaluation （PPE）. This paper surveys late 
adolescent femle student athletes who are participat-
ing in  the above mentioned club activities to assess 
whether female students understand the risks of the 
female athletic triad.
Ⅱ. Methods
A.Study Design
This study aimed to （1） understand the aware-
ness of the female athlete triad among current colle-
giate student athletes by conducting a questionnaire 
developed by The Female Athlete Triad Coalition; 
（2） classify each questionnaire’s answers; （3） set 
the baseline of risk for the Triad; low energy avail-
ability （EA） with or without eating disordered 
（ED）, menstrual dysfunction, and low bone miner-
al density （BMD）; （4） evaluate the results of sur-
vey data of current student-athletes to analyze the 
perception of the female athlete triad, and （5） dis-
cuss each component and its effects.  
B. Participants
Partcipants （N=232） were female collegiate stu-
dent athletes from 17 different sports in the Depart-
ment of Health, Sports Science, of Mukogawa 
Women’s University. They were 18 -22 years old, 
which is classfied as late adolescent athletes. 
C. Procedures
During the sports’ preseason, each participant was 
surveyed using the Female Athlete Triad Coalition 
recommended screening questions for the female 
athlete triad. Data was collected from May 6th, 2018 
to May 14th, 2018. 
D. Survey: Screening Quastionnaires recom-
mended by the Female Athlete Triad Coali-
tion
1．Have you heard of the Female Athlete Triad?
2． Do you worry about your weight or body com-
position? 
3． Do you limit or carefully control the foods that 
you eat? 
4． Do you try to lose weight to meet weight or im-
age/appearance requirements in your sport?
5． Does your weight affect the way you feel about 
yourself? 
6． Do you worry that you have lost control over 
how much you eat?
7． Do you make yourself vomit or use diuretics or 
laxatives after you eat? 
8． Do you currently or have you ever suffered from 
an eating disorder?
9．Do you ever eat in secret?
10．What age was your first menstrual period? 
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11．Do you have monthly menstrual cycles?
12．How many menstrual cycles have you had in 
the last year?
13．Have you ever had a stress fracture? 
14．Have you told your bone mineral density （BMD） 
is low by doctor?
Ⅲ. Results
A. Demographics 
The average age of the athletes was 21 years and 
ranged from 18 to 22 years, with a total of 232 col-
legiate female student athletes participating in this 
survey. Figure 1 shows the numbers of atheles who 
participated in this survey categorized by their 
sports team.  　
B. Awareness of the Female Athlete Triad
Q1: Have you heard of the Female Athlete Triad? 
The results show that 58% （N=133） knew 
about the Triad, whereas 42% （N=97） had not 
heard of the Female Athlete Triad.  
C. Eating Disorders Questions
Q2: Do you worry about your weight or body com-
position? The majority of participants, which is 
87% （N=199） worry about their body weight 
or composition, the remaining of 13% （N=31） 
do not worry. According to Statistics Japan, the 
average weight for females between 18 to 22 
years old was 50.38kg in 20129. The average 
weight among student athletes at Mukogawa 
Women’s University is 61kg. The participants 
at Mukogawa Women’s University have a high-
er average weight due to their body type as an 
athlete than the national average,  the majority 
of them worried about their body weight and 
composition. 
Question 3 to 9 consist of asking eating habits to 
detect eating disorder as one of the triads. 67% 
（N=153） answered “Yes” to limiting or carefully 
controlling the foods that they ate, 33% （N=76） an-
swered “No” to the question. About half, which is 
52% （N=120）, try to lose weight to meet image 
appearance requirements in their sports, the other 
half, 48% （N=110） answered “No”. 54% （N=124） 
answered “No” to the question, “Does your weight 
affect the way you feel about yourself?”, and 46% 
（N=106） said “Yes”. Two third of the whole num-
ber, 62% （N=141） answered “No” to “Do you worry 
that you have lost control over how much you eat?”, 
whereas 38% （N=87） answered “Yes”. Q7:Do you 
make yourself vomit or use diuretics or laxatives af-
ter you eat? 97% （N=223） answered “No”, however, 
3% （N=6） athletes answered “Yes”. Lastly, Q8 “Do 
you currently or have you ever suffered from an eat-
ing disorder?” 4 student athletes （2%） are suffering 
Fig. 1. Numbers of Athletes in Mukogawa Women’s University College Sports Teams participated in the survey
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from an eating disorder currently, and the remaining 
98% （N=225） are not.  Four student athletes who 
answered “Yes”, two are from Dance, one from Vol-
leyball, and one from Track and Field. All four par-
ticipants knew about female athlete triad. Q9: Do 
you ever eat in secret? 87% （N=199） answered 
“No”, and 13% （N=30） answered “Yes”.
D. Menstrual Function Questions
Question 10, 11, and 12 screen for menstrual 
function by asking three important questions. Ques-
tion 10 asked whether you have monthly menstrual 
cycles or not. 64% （N=144） have monthly menstru-
al cycles, whereas 37% （N=85） don’t have monthly 
menstrual cycles. Figure 2 shows that question 12 of 
the menarche age.  The majority of athletes, almost 
200 participants had a menarche  age of 11 to 15 
years old, however, a few students had a menarch 
age of 9 or 19 years old （Figure 2）. 
Figure 3 shows the question 13 of numbers of 
menstrual cycles in the past year. Two athletes from 
Swimming and Track & Field didn’t have menstrual 
cycles at all in the last year, one Track & Field ath-
lete had only one menstrual cycle, two Track & 
Field athletes, one gymnastics and one Volleyball 
athletes had only two during the post year. On the 
contrary, twenty-one students had more than 12 
Fig. 3. Numbers of Menstrual Cycles in the past year
Fig. 2. Menarche age
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menstrual cycles within the past year, one student 
from Track & Field had 24 times, and one athlete 
from Canoing had it 20 times a year. 
E. Bone Health
Question 13 and 14 asked about Bone Health, 24 
% （N=55） had had a stress fracture before, and 
76% （N=174） had not had a stress fracture. Only 
2% （N=5） had been told their bone mineral density 
（BMD） was low by a doctor. 
F. Awareness
Table 1 shows that the awareness of female ath-
lete triad by sports. It is imperative to increase 
awareness of the triad among female student-ath-
letes as well as coaches and parents. However, 97 
athletes （42%） of the athletes are unaware of the 
triad which includes Lacrosse （66.7%）, Volleyball 
（62.5%）, Softball （60%）, Handball （54.5%）, 
Basketaball and Baseball （50%）, Canoe （43.8%）, 
Soccer （42.9%）, Swimming （33.3%）, Dance 
（28.6%）, and Track & Field （23.9%）. 
Ⅳ. Discussions
The purpose of this study was to examine the 
awareness of the female athlete triad and screen the 
risks of the Triad components among female athltes 
at the Mukogawa Women’s University.  In general, 
women lose about 1% of bone mineral content per 
year in their early thirties and 5% per year after 
menopause. Females participating in sports or other 
activities that emphasize endurance or a certain ap-
Table 1. Awareness of Female Athlete Triad by Sports
Sports Have you heard of Female Athlete Triad? % Number of Athletes
Total number of 
Athletes
Track & Field
Yes 76.1% 35
46
No 23.9% 11
Volleyball
Yes 37.5% ９
24
No 62.5% 15
Swimming
Yes 36.4% 12
23
No 33.3% 11
Dance
Yes 71.4% 15
21
No 28.6% ６
Canoe
Yes 56.3% ９
16
No 43.8% ７
Softball
Yes 40.0% ６
15
No 60.0% ９
Lacrosse
Yes 33.3% ５
15
No 66.7% 10
Basketball
Yes 50.0% ６
12
No 50.0% ６
Handball
Yes 45.5% ５
11
No 54.5% ６
Gymnastics
Yes 80.0% ８
10
No 20.0% ２
Rhythmic Gymnastics
Yes 90.0% ９
10
No 10.0% １
Soccer
Yes 57.1% ４
７
No 42.9% ３
Baseball
Yes 50.0% ２
４
No 50.0% ２
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pearance in their clothing are particularly at risk. 
Gymnastics and dance are subjectively scored by 
performance. Cross country, skiing, and cycling are 
emphasised by low body weight. Martial arts, wrest-
ing, rowing, and horseback riding are required 
weigth categories for participation. Figure skating, 
gymnastics, and diving sports emphasizing prepuber-
tal body size for performance success.
Thralls et al. examined several anthoropometric 
measures and their relationship to the Triad compo-
nents in 320 adolescents with an average age of 
15.9 years and ranging from 13 to 18 years old. All 
underweight categories for the anthropometric mea-
sures predicted a greater likelihood of menstrual 
dysfunction （MD） and low bone mineral density 
（BMD）. Athletes with a high body fat percentage 
were almost 3 times more likely to report dietary 
restraint. In order to minimize the risk for the Triad, 
these evidence-based indicators may be used for 
predicting MD and low BMD in adolescents10. More 
importantly, early detection of the female athlete tri-
ad is essential for the long-term health of adolescent 
female athletes.
A. Energy Availability
Energy Availability （EA） is defined as daily di-
etary energy intake minus daily exercise energy ex-
penditure corrected for fat-free mass （FFM）11. Eat-
ing disorders in adolescent athletes has been 
evaluated by using a variety of survey tools, such as 
the Eating Disorder Exam Questionnaire, the Eating 
Disorder Inventory, and the Three-Factor Eating 
Questionnaire1.
The spectrum of disordered eating behavior rang-
es from moderate restriction of food intake or occa-
sional bingeing and purging to severe food restric-
tion （as in anorexia nervosa） and regular bingeing 
and purging （as in bulimia nervosa）. Among fe-
male athletes, the prevalence of disordered eating 
behavior is between 15% and 62%, depending on 
the particular survey examined. Disordered eating 
habits is most common among those in appearance 
sports, such as gymnastics, ballet, figure skating, 
equestrian sports, and diving. However, disordered 
eating behavior can be seen in other sports in which 
appearance should not figure so strongly （since they 
are not judged）, such as in tennis, swimming, and 
running. 
The symptoms of anorexia nervosa include mor-
bid fear of fatness, distorted body image, refusal to 
maintain a weight of at least 85% of that expected 
for height and age, and amenorrhea. There are two 
forms of anorexia nervosa. Those with the restric-
tive type do not regularly engage in bingeing and 
purging. Those with the bingeing-purging type use 
this behavior regularly during an episode of anorexia 
nervosa. The symptoms of bulimia nervosa include 
recurrent episodes of binge eating, with a sense of a 
lack of control over eating. Bulimic athletes may 
purge by vomiting or using laxatives or diuretics. 
Nonpurging activities that can substitute for purging 
include fasting and exercising excessively. To fit the 
definition of bulimia nervosa, the bingeing and purg-
ing must occur at least twice a week for at least 3 
months. Bulimics are overly concerned with body 
shape and weight, but they do not have the marked-
ly distorted body image of anorexic women. To fit 
the definition, the bulimia must not occur exclusive-
ly during episodes of anorexia nervosa. The morbid-
ity of eating disorders is also high. Serious problems 
include disturbances of the cardiovascular, endo-
crine, and gastrointestinal systems, disruption of 
temperature regulation, psychological sequelae, and 
irreversible bone loss. 
The survey result in the eating disorder category 
at Mukogawa Women’s University shows that only 
3% of athletes are suffering from self-induced vomit-
ing after they eat.  This number seems relatively 
small, however there are still 6 athletes, 2 from 
gymnastics, 1 from rhythmic gymnastics, 1 from 
Judo, 1 from baseball, 1 from Track and Field, who 
are having a difficult time from eating disorder. Eat-
ing disorder is a very serious problem for especially 
adolescent female athletes to have a balanced ener-
gy availability.  Physicians, physical education teach-
ers, dietitians, health educators, school nurses, and 
coaches may be able to help prevent the female ath-
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lete triad.
B. Bone Health
Bone mass gains during childhood and adoles-
cence are critical for the attainment of maximal 
peak bone mass and the prevention of osteoporosis 
in adulthood. The maximum rate of bone formation 
usually occurs between the ages of 10 and 14 years, 
and peak bone mass is likely attained between the 
ages of 20 and 30 years12. Bone Mineral Density in 
children and adolescents is typically evaluated by 
using dualenergy radiograph （X-ray） absorptiometry 
（DXA）, which is best performed and interpreted 
by centers with certified clinical densitometrists with 
knowledge of the official pediatric positions of the 
International Society for Clinical Densitometry. DXA 
is the preferred method of assessment of bone mass 
because of its availability, speed, precision, and low 
dose of radiation13. 
A group of professors at Stanford Unversity con-
ducted a study of 323 athletes from 16 sports by 
completing both electronic preparticipation physical 
examinations and dual-energy x-ray absorptiometry 
scans to classify the risk assessment of the Female 
Athlete Triad. Of these, 239 athletes with known ol-
igomenorrhea/amenorrhea status were assigned to a 
low-, moderate-, or high-risk category. Results show 
that 61 （25.5%） were classified into moderate-risk 
and 9 （3.8%） into high-risk categories. Sports with 
the highest proportion of athletes assigned to the 
moderate- and high-risk categories included gymnas-
tics （56.3%）, lacrosse （50%）, cross-country 
（48.9%）, swimming/diving （42.9%）, sailing （33%）, 
and volleyball （33%）. 29% of female collegiate ath-
letes in this study were classified into moderate- or 
highrisk categories using the Female Athlete Triad 
Cumulative Risk Assessment Score14.
Based on the questionairs answered at Mukogawa 
Women’s University in regards to bone health, 55 
people （24%） of the female athletes had a stress 
fracture before, and only 5 people （2%） had been 
told by the doctor that their bone mineral density is 
low. The participants answered yes to both ques-
tions are female athletes from soccer, rythmic gym-
nastics, and swimming. The soccer player and 
swimmer who answered yes to both bone health 
queistionairs, they only had a bone health issue, 
they didn’t have abonormal menstrual function nor 
eating disorder, however,  the rythmic gymnastic 
athlete was having all three components of Triad. 
Fortunately, three of them had heard about female 
Athlete Triad before, so they were aware of the 
sympotoms. One athlete from dance and one from 
track and field were told by the doctor about low 
BMD, however, they didn’t have a stress fracture 
before. By looking at the sports, 13 athletes from 
track and filed, 8 athletes from volleyball, 7 athletes 
from rythmic gymnastics, 4 athletes from swimming, 
3 athletes from canoe, gymnastics, softball and oth-
ers, 2 athletes from basketball, dance, handball, la-
crosse, and soccer, and 1 athlete from baseball had 
a stress fracture. At Mukogawa Women’s University, 
the highest proportion of athletes for high risk in 
bone health included track and field and gymanas-
tics. Most importantly, among all these 55 athletes 
who had a stress fracture, 17 athletes were not 
aware of female athlete triad, and 38 athletes were 
aware of it. Thus, it is still so much room to educate 
female athletes about the importance of female ath-
lete triads.
B. Menstrual Function
Anovulation and luteal dysfunction to oligomenor-
rhea and amenorrhea are part of the primary and 
secondary triad associated with menstrual distur-
bances. Primary amenorrhea is defined as the ab-
sence of menarche by the age of 15 years. The ab-
sence of other signs of pubertal development by 14 
years of age or a failure to achieve menarche within 
3 years of thelarche is also abnormal. Secondary 
amenorrhea is defined as the absence of menses for 
3 consecutive months or longer in a female after 
menarche. Oligomenorrhea is defined as menstrual 
cycles longer than 35 days. Luteal phase deficiency 
is defined as a menstrual cycle with a luteal phase 
shorter than 11 days in length or with a low con-
centration of progesterone1. A girl is described as 
having primary amenorrhea if she has reached 16 
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without the onset of menses, or if she has gone 2 
years following thelarche （development of second-
ary sex characteristics） without menarche. Second-
ary amenorrhea exists when a patient with previous-
ly normal menstrual cycles has fewer than six to 
nine periods annually （the definition varies accord-
ing to different sources）. The prevalence of amen-
orrhea is 2% to 5% among the general population, 
but 3% to 66% among athletes in different sports. 
Amenorrhea is often associated with decreased se-
rum estrogen levels. Lack of protective estrogen 
leads to decreased bone mass and may raise cardiac 
risk.
The results at Mukogawa Women’s University in-
dicated that 17 athletes, approximately 7%, are de-
fined as primary amenorrhea due to the absence of 
menarche by the age of 15 years. More than 32 ath-
letes, which is 13 % of the sample, are defined as 
secondary amenorrhea due to the absence of men-
ses for 3 consecutive months or longer. One to four 
students are considered as luteal phase deficiency 
because a menstrual cycle  with a luteal phase is 
shorter than 11 days in length. Considering the sur-
vey results, among all three components of Triads, 
menstrual function is the most significant problem 
for female athletes at Mukogawa Women’s Universi-
ty.  Japan Institute of Sports Sciences （JISS） con-
ducted a survey of 683 elite female athletes in 2014. 
The results show that 32.9% have menstrual distur-
bances, 7.8% oligomenorrhea, 1.5% amenorrhea, 1% 
an absence of menarche, and the remaindes, 57.8% 
have regular menstrual cycles6.  According to Muk-
ogawa Women’s University survey results, 167 ath-
letes （72%） are having a regular menstrual cycles, 
however, 65 athletes （28%） are having an abnormal 
menstrual cycles.  Compared to JISS survey results, 
Mukogawa Women’s University has slightly lower 
numbers in menstrual disturbances than elite female 
athletes. However, close to one fourth of female ath-
letes are having trouble of menstrual function, which 
is a quite serious issues at women’s university. Cur-
rently, four students are suffering from an eating dis-
order. 32 students are having menstrual cycle prob-
lems which is defind as secondary amenorrhea. Five 
athletes have a low BMD, and 24 % of athletes had 
a bone stress fracture before.  
It is important to note that any female, athlete or 
not, is at risk of energy deficiency, subsequent 
amenorrhea and bone loss, and female athletes are 
at a greater risk due to pressure related sports.  The 
study at the Mukogawa Women’s University shows 
that 47% （109 students） of female atheletes are at 
risk of the female athlete triad components, almost 
40% of entire participants （232 students） were not 
aware or didn’t know about female athlete triad it-
self. Even though we collected the data from stu-
dents who are majoring in health and sports science, 
and most of them belong to sports club activities, 
the awareness of the Triad is still low among Japa-
nese student athletes.
Although symptoms vary from person to person, 
it is widely agreed that low energy availability is the 
underlying cause of the menstrual dysfunction and 
low bone mineral density observed in women with 
the triad. It is imperative for collegiate student ath-
letes to be educated about the risk factors of the fe-
male athlete triad and understand the current condi-
tions of athletes, and apply certain recommendations 
for screening to real life consultations based on indi-
vidual circumstances. Athletes, parents, and coaches 
often need education regarding the importance of 
EA and regular menstrual cycles. Many of them are 
not aware that amenorrhea is associated with low 
BMD and stress fractures and how appropriate EA 
plays an important role in the bone health conse-
quencess. 
By conducting our survey program at Mukogawa 
Women’s University, we discovered the important 
factors to seek to avoid the risk of students getting 
the Triad and direct success as college sports ath-
letes. Preventing the triad often requires intervention 
via a team approach.  A physician, nutritionist and 
psychologist may need to work with the woman or 
girl, coach, parents and close friends. When treating 
athletes with the Triad, a multidisciplinary team ca-
pable of addressing the medical, nutritional, psycho-
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（10）, 187‒188, 2007.
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oral bone mass accumulation during adoles-
cence. J Clin Endocrinol Metab, 73（3）, 555‒
563, 1991.
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tion. Optimizing bone health in children and 
adolescents. Pediatrics. 134（4）, 2014.
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sociation of the female athlete triad risk assess-
ment stratification to the development of bone 
stress injuries in collegiate athletes.  Am J 
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logical, and sports participation related issues of the 
Triad is helpful. Educational opportunities regarding 
the recognition, prevention, and treatment of issues 
related to the Triad should be available for practic-
ing student athletes, coaches and professors as soon 
as possible at any women’s sport teams.
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